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by the detecting unit.
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a communica-
tion apparatus, a position information management sys-
tem, and a position information management method.

BACKGROUND ART

[0002] Various position information management sys-
tems are being proposed which grasp and manage a
position of a wireless terminal, or a person or an article
having the wireless terminal in a facility in which an ac-
curate positioning using GPS, etc., is difficult.

[0003] Patentdocument 1 discloses a system in which
apassive RF (Radio Frequency) tag attached to a person
is read with a fixed RF (Radio Frequency) reader/writer
and a position thereof is reported to a different wireless
terminal, etc.

[0004] Patentdocument 2 discloses a system in which
a wireless terminal converts an identifier which is wire-
lessly transmitted from a neighboring transmitter to po-
sition specifying information to specify an own position.
[0005] Patentdocument 3 discloses a system in which
a wireless terminal receives specific information trans-
mitted from a lighting apparatus and transmits the spe-
cific information to a server to specify a position of the
wireless terminal.

[0006] However, with the system in Patent document
1, alarge number of RF (Radio Frequency) reader/writers
needs to be installed in order to read the passive RF
(Radio Frequency) tag with a narrow range in which com-
munications are possible, which may lead to higher cost
in implementing the infrastructure.

[0007] Moreover, with the system in Patent document
2, power consumption of the wireless terminal may be-
come high depending on a communications scheme be-
tween the wireless terminal and a server.

[0008] Furthermore, also in the system in Patent doc-
ument 3, power consumption of the wireless terminal is
not taken into account as in Patent document 2. Moreo-
ver, in a server, in order to specify the position of the
wireless terminal, it is necessary to search a position as-
sociated with the specific information, which could lead
to a higher computation cost.

Patent documents

Patent document 1: JP4620410B

Patent document 2: JP2010-159980A

Patent document 3: WO2005/086375A

DISCLOSURE OF THE INVENTION

[0009] In light of problems as described above, an ob-
ject ofthe presentinvention is to provide an efficient com-
munication apparatus, position information manage-
ment system, position information management method,
etc.
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[0010] According to an embodiment of the present in-
vention, a communication apparatus which transmits in-
formation on a position at which the communication ap-
paratus is positioned is provided, including: a detecting
unit which detects one of a first signal which is detected
when the communication apparatus is fixed to an in-
stalled location and a second signal which is detected
when the communication apparatus is brought to a state
in which it is not fixed to the installed location; a storage
unit which stores therein the position information; and a
control unit which erases the position information stored
in the storage unit when the second signal is detected
after the first signal is detected by the detecting unit.
[0011] Constituting elements, expressions, or an arbi-
trary combination of constituting elements of the present
invention that are applied to a method, an apparatus, a
system, a computer program, a recording medium, etc.,
are also effective as modes of the present invention.
[0012] Embodiments of the presentinvention may pro-
vide a communication apparatus, a position information
management system, a position information manage-
ment method, etc., which efficiently manage position in-
formation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Other objects, features, and advantages of the
present invention will become more apparent from the
following detailed descriptions when read in conjunction
with the accompanying drawings, in which:

FIG. 1A is a diagram showing a position information
management system according to one embodiment
of the present invention;

FIG. 1B is adiagram showing a network which makes
up the position information management system ac-
cording to one embodiment of the present invention;
FIG. 1C is a diagram showing a second part of a
position management system 1 according toone em-
bodiment of the present invention;

FIG. 2A is a hardware configuration diagram of a
communication apparatus according to one embod-
iment of the present invention;

FIG. 2B is a hardware configuration diagram of a
wireless terminal according to one embodiment of
the present invention;

FIG. 2C is a hardware configuration diagram of a
management apparatus according to one embodi-
ment of the present invention;

FIG. 2D is a hardware configuration diagram of a
management server according to one embodiment
of the present invention;

FIG. 3Ais a functional block diagram of the commu-
nication apparatus according to one embodiment of
the present invention;

FIG. 3B is a functional block diagram of the wireless
terminal according to one embodiment of the present
invention;
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FIG. 3C is a functional block diagram of the man-
agement apparatus according to one embodiment
of the present invention;

FIG. 3D is a functional block diagram of the man-
agement server according to one embodiment of the
present invention;

FIG. 4 is a diagram showing an example of informa-
tion held by the communication apparatus according
to one embodiment of the present invention;

FIG. 5 is a diagram showing an example of informa-
tion held by the wireless terminal according to one
embodiment of the present invention;

FIG. 6 is a diagram showing an example of a format
of position information transmitted by the wireless
terminal according to one embodiment of the present
invention;

FIG. 7 is a diagram showing an example of informa-
tion held by the management server according to
one embodiment of the present invention;

FIG. 8 is a diagram showing an operational se-
quence of the position information management sys-
tem according to one embodiment of the present
invention;

FIG. 9Ais a diagram showing an example of a search
screen of the management server according to one
embodiment of the present invention;

FIG. 9B is a diagram showing an example of a search
result screen of the management server according
to one embodiment of the present invention;

FIG. 10 is a diagram showing a hardware configu-
ration of a communication apparatus 100-2 accord-
ing to the present variation;

FIG. 11 is a diagram showing one example of the
communication apparatus 100-2 according to the
present variation;

FIG. 12 is a diagram showing one example of the
communication apparatus 100-2 according to the
present variation;

FIG. 13 is a functional block diagram of the commu-
nication apparatus 100-2 according to the present
variation;

FIG. 14 is a flowchart showing an operation of the
communication apparatus 100-2 according to the
present variation;

FIG. 15 is a diagram showing an example of infor-
mation held by the communication apparatus ac-
cording to one embodiment of the present variation;
and

FIG. 16 is a diagram for describing a position infor-
mation setting operation of a management server
160 according to the present variation.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiment 1

[0014] Below an embodiment of the present invention
is described based on the drawings.
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1. System

2. Exemplary hardware configuration
3. Function

4. Operational sequence

(1. System)

[0015] FIG. 1A shows a position information manage-
ment system 1 according to one embodiment of the
present invention. In FIG. 1A are included communica-
tion apparatuses 100, 102, 104, 106; wireless terminals
120, 122, 124; a management apparatus 140; a man-
agement server 160; a network 180 which includes the
communication apparatuses, the wireless terminals, and
the management apparatus; and a network 190. Here,
the network 180 is a wireless network managed by the
management apparatus 140. FIG. 1B shows the com-
munication apparatuses 100, 102, 104, and 106; the
wireless terminals 120, 122, 124; and the management
apparatus 140, which make up the wireless network in
FIG. 1A, being extracted.

[0016] The communication apparatuses 100, 102,
104, and 106 that are fixed to a ceiling, etc., of a room,
for example, continuously or intermittently transmit wire-
lessly position information (to be called "position infor-
mation" below) such as latitude and longitude informa-
tion, a building floor number, and a building number that
is related to a position fixed. The communication appa-
ratuses, which respectively include an independent
housing, operate such that power thereofis supplied from
a power supply installed in advance, or are embedded
in a lighting fixture such as an LED fluorescent tube and
operate such that power thereofis supplied from the light-
ing fixture. The communication apparatuses 100, 102,
104, and 106 transmit position information held respec-
tively thereby to a predetermined range by a wireless
signal. The predetermined range is determined by signal
strength of a wireless signal used. The communication
apparatuses are arranged to cover areas whose posi-
tions are to be managed and are configured such that
the respective areas do not overlap. Alternatively, they
are configured such that any one communication appa-
ratus may be identified based on a strength of a received
radio wave on the side which receives the position infor-
mation even when they overlap. In an example in FIG.
1A, cylindrically-shaped dotted lines which are shown in
a lower portion of the respective communication appa-
ratuses show a predetermined range. As a communica-
tions scheme which transmits the position information,
an indoor messaging system (IMES) may be used, for
example.

[0017] The wireless terminals 120, 122, and 124 may
receive a radio signal transmitted by a nearest commu-
nication apparatus out of the communication apparatus-
es 100, 102, 104, and 106. In the example in FIG. 1A,
the respective wireless terminals are attached to a rec-
tangular solid article whose position is to be managed.
The wireless terminals 120, 122, and 124 are terminals
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such as an active tag, etc., which themselves can also
transmit radio waves. Below, the wireless terminal 120
is described.

[0018] The wireless terminal 120, which is in a range
in which aradio signal from the communication apparatus
100 may be received, receives position information of
the communication apparatus 100. Receiving of the po-
sition information of the communication apparatus 100
is performed by IMES, for example. The wireless terminal
120 transmits to the communication apparatus 100, with
position information received, information including own
identification information such as a network address, for
example. The transmitting is performed via the network
180 by near-field wireless communication such as IEEE
802.15.4 and ZigBee (registered copyright), for example.
In this case, as the identification information for the wire-
less terminal 120, an IEEE extended (MAC) address or
an |IEEE 802.15.4 short address may be used. The iden-
tification information and the position information that
are transmitted to the communication apparatus 100 are
then transmitted to the management apparatus 140 via
the neighboring communication apparatus 102. An op-
eration of transmission and reception in the wireless ter-
minal 120is performed ata timing which is predetermined
in the wireless terminal 120 or at a timing at which a
change in acceleration is detected by an acceleration
sensor included by the wireless terminal 120.

[0019] The managementapparatus 140 mutually con-
nects the network 180 and the network 190, and bridges,
to the network 190, data transmitted from the network
side 180. The management apparatus 140 is installed
for each building floor, or for each room separated by a
wall, etc., for example. When the network 180 is a PAN
(Personal Area Network) by IEEE 802.15.4 and ZigBee
(registered copyright) and the network 190 is a LAN
based on IEEE 802.3 standards, conversion of commu-
nications schemes is performed therebetween. Moreo-
ver, when the identification information of the wireless
terminal 120 is shown by the IEEE 802.15.4 short ad-
dress, a conversion is made to the IEEE extended ad-
dress based on information at the time of configuring the
PAN, which converted results are transmitted to the man-
agement server 160.

[0020] The management server 160 records, with re-
ceived date and time, the identification information and
the position information that are received via the man-
agement apparatus 140 and manages a position of the
communication apparatus. In the management server
160, an article to be managed that is related to the wire-
less terminal is recorded in advance. Therefore, these
information sets may be used to search for whereabouts
of the article to be managed.

[0021] The network 180 may be a PAN, which is con-
figured by IEEE 802.15.4 and ZigBee (registered trade-
mark) standards, for example, that connects the respec-
tive communication apparatuses 100, 102, 104, and 106;
the wireless terminals 120, 122, and 124; and the man-
agement apparatus 140. When the PAN is configured by
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IEEE 802.15.4 and ZigBee (registered trademark) stand-
ards, the wireless terminal, the communication appara-
tus, and the management apparatus respectively include
an end device function, a router function, and a coordi-
natorfunction that are respectively determined by ZigBee
(registered trademark) standards. Then, the communi-
cation apparatuses and the wireless terminals are sub-
jected to control of the management apparatus at the
time of launch, a PANis configured, and a minimum route
to the management apparatus is determined.

[0022] The network 190, which is a network connecting
the management apparatus 140 and the management
server 160, isa LAN determined by the IEEE 802.3 stand-
ards, for example.

[0023] As described above, in the position information
management system 1 according to one embodiment of
the present invention, the wireless terminal may use suf-
ficient power to be able to communicate with a nearest
communication apparatus to transmit the identification
information and the position information to the manage-
ment server. Moreover, construction of a new infrastruc-
ture for installing the communication apparatus is not
necessary, making it possible to reduce implementation
costs.

[0024] The position information of the communication
apparatus may be provided via the network 180. In this
way, a transmitting unit for transmitting the position in-
formation such as IMES becomes unnecessary.

[0025] Moreover, when the management apparatus
140 exists nearer relative to the communication appara-
tus which transmitted the position information, the wire-
less terminal may transmit the identification information
and the position information to the management appa-
ratus 140. In this way, the identification information and
the position information may be transmitted to the man-
agement server 160 via a shortest route.

[0026] Furthermore, functions of the management ap-
paratus 140 may be integrated into the management
server 160. In this way, dedicated management appara-
tuses become unnecessary.

[0027] Moreover, the wireless terminal may be a wire-
less terminal which has an equivalent function as an ac-
tive tag such as a smart phone, a PDA, a PC, or a smart
meter. This makes it possible to manage position infor-
mation of an existing wireless terminal without attaching
atag.

[0028] Furthermore, inadditiontothe above-described
position information, information which specifies a more
precise position may be included such as information
which shows a section within a room, for example. This
makes it possible to perform more precise position man-
agement.

[0029] Moreover, atarget whose position is to be man-
aged may be a person. This makes it possible to manage
whereabouts of a person by the system 1.

[0030] Furthermore, the network 180 may be config-
ured using a near-field wireless communications such as
Bluetooth LE, ANT, Z-Wave, etc., for example. This
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makes it possible to manage the position information of
various wireless terminals.

[0031] Moreover, the network 190 may include multiple
types of networks such as the Internet, for example. This
makes it possible to manage the position information of
the wireless terminal regardless of a physical positioning
between the network 180 and the management server
160.

[0032] FIG. 1C shows a second part of a position man-
agement system 1 according to one embodiment of the
present invention. This is a diagram in which some fea-
tures as shown below have been added relative to FIG.
1A, while the gist thereof is the same.

[0033] As shown in FIG. 1C, the second part of the
position management system 1 according to the present
embodimentis constructed with multiple communication
apparatuses (3a, 3b, 3c, 3d, 3e, 3f, 3g, 3h) on a ceiling
B side of indoors a; and multiple wireless terminals (5a,
5b, 5c, 5d, 5e, 5f, 5g, 5h) on a floor side of the indoors
a; and the management server 160.

[0034] Moreover, the respective communication appa-
ratuses (3a, 3b, 3c, 3d, 3e, 3f, 3g, 3h) store therein po-
sition information sets (Xa, Xb, Xc, Xd, Xe, Xf, Xg, Xh)
indicating positions at which the respective communica-
tion apparatuses are to be installed (after they are in-
stalled, it means "the installed position") and distribute
the respective position information sets (Xa, Xb, Xc, Xd,
Xe, Xf, Xg, Xh) to the floor of the indoors a.

[0035] On the other hand, the respective wireless ter-
minals (5a, 5b, 5¢, 5d, 5e, 5f, 5g, 5h) store therein terminal
identification information sets (Aa, Ab, Ac, Ad, Ae, Af,
Ag, Ah) for identifying the respective wireless terminals.
Of the multiple identification information sets, an arbitrary
identification information setisindicated as "identification
information A". The identification information A includes
an MAC address. When position information X is re-
ceived from the communication apparatus 3, each of the
wireless terminals 5 transmits, to the respective commu-
nication apparatus 3, the position information X together
with own identification information A.

[0036] Moreover, the respective communication appa-
ratuses 3 are respectively embedded in electrical equip-
ment units (2a, 2b, 2c¢, 2d, 2e, 2f, 2g, 2h) installed on the
ceiling B of the indoors a or onto the outside thereof.
Below, an arbitrary electrical equipment unit of the mul-
tiple electrical equipment units is shown as "an electrical
equipment unit 2".

[0037] Therespective electrical equipmentunits 2 sup-
ply electric power to the respective communication ap-
paratuses 3. Of these, the electrical equipment unit 2a
is a fluorescent light-type LED (light emitting diode) light-
ing fixture. The electrical equipmentunit2bis a ventilating
fan. The electrical equipment unit 2c is an access point
for a wireless LAN (local area network). The electrical
equipment unit 2d is a speaker. The electrical equipment
unit 2e is an emergency light. The electrical equipment
unit 2f is a fire detector or a smoke detector. The electrical
equipment unit 2g is a surveillance camera. The electrical
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equipment unit 2h is an air conditioner.

[0038] The respective electrical equipment units 2 may
be articles other than articles shown in FIG. 1C as long
as they can supply power to the respective communica-
tion apparatuses 3. For example, besides the above-de-
scribed examples of the electrical equipment units 2, they
may include a conventional fluorescent light or incandes-
cent light lighting fixture that is not an LED; a crime pre-
vention sensor, which detects an intrusion of a person
from outside, etc.

[0039] On the other hand, the respective wireless ter-
minals 5 are installed on the outside of articles to be man-
aged (4a, 4b, 4c, 4d, 4e) whose positions are managed
by the management server 160.

[0040] Ofthese, the article to be managed 4a is a bag.
The article to be managed 4b is a table. The article to be
managed 4c is a projector. The article to be managed 4d
is ateleconferencing terminal. The article to be managed
4e is a multi-functional product (MFP) which includes a
copying function. The article to be managed 4fis abroom.
[0041] Moreover, the article to be managed 4gis a per-
sonal computerin which functions of the wireless terminal
5 are installed, in which case it is also the wireless ter-
minal 5g. Furthermore, the article to be managed 4h is
a cell phone such as a smart phone, etc., and functions
of the wireless terminal 5 are installed within the cell
phone, in which case it is also the wireless terminal 5h.
Below, an arbitrary article to be managed of the multiple
articles to be managed is shown as "the article to be
managed 4".

[0042] Moreover, the respective articles to be man-
aged 4 may be articles other than those shown in FIG.
1C. Forexample, other examples of the article to be man-
aged 4 include afacsimile apparatus, ascanner, aprinter,
a copying machine, an electronic blackboard, an air
cleaner, a shredder, an automatic vending machine, a
wrist watch, a camera, a gaming machine, a wheel chair,
a medical equipment unit such as an endoscope, etc.
[0043] Next, an overview of one example of a method
of managing position information using the position in-
formation management system 1 is described. For ex-
ample, according to the present embodiment, the com-
munication apparatus 3a which is installed on the ceiling
B of the indoors o distributes, by wireless communica-
tions, the position information Xa, which indicates a po-
sition at which this communication apparatus 3a is in-
stalled. In this way, the wireless terminal 5a receives the
position information Xa. Next, the wireless terminal 5a
transmits, to the communication apparatus 3a by wire-
less communications, the position information Xa and
the identification information Aa for identifying the wire-
less terminal 5a. In this case, the wireless terminal 5a is
to send back, to the communication apparatus 3a, the
positioninformation Xa received from the communication
apparatus 3a.

[0044] In this way, the communication apparatus 3a
receives the position information Xa and the identification
information Aa of the terminal. Next, the communication
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apparatus 3a transmits, by wireless communications to
a gateway 140, the position information Xa and the iden-
tification information Aa of the terminal. Then, the gate-
way 140 transmits the position information Xa and the
identification information Aa of the terminal to the man-
agement server 160 via a LAN network 190. The position
information Xa and the identification information Aa of
the terminal can be managed in the management server
160 for an administrator of the position information man-
agement system 1 to grasp a position in indoors o of the
wireless terminal 5a (the article to be managed 4a).
[0045] Moreover, as shown in FIG. 1C, of the wireless
terminals 5, the wireless terminals (5g, 5h), in particular,
may receive, in outdoors y, a wireless signal (time infor-
mation, orbit information, etc.) from a GPS (global posi-
tioning satellite) 999 to calculate a position on the globe.
Then, the wireless terminals (5g, 5h) may also transmit
the position information (Xg, Xh) and the identification
information (Ag, Ah) for respectively identifying the wire-
less terminals (5g, 5h) to the management server 160
via a base station 8a, a mobile communications network
8b, a gateway 8c, the Internet 8d, and the LAN network
190 using a mobile communications system such as 3G
(3rd generation), 4G (4th generation), etc.

[0046] The communications network 8 is constructed
with the base station 8a, the mobile communications net-
work 8b, the gateway 8c, the Internet 8d, the LAN network
190, and the gateway 140. Moreover, while at least three
GPS satellites are needed (four are needed if altitude is
included) in order for latitude and longitude on the globe
to be determined, one GPS satellite is shown in FIG. 1C
for brevity of explanations.

(2. Exemplary hardware configuration)

[0047] Next, a hardware configuration of the commu-
nication apparatus 100, the wireless terminal 120, the
management apparatus 140, and the management serv-
er 160 that are included in the position information man-
agement system 1 are described using FIGS. 2A, 2B,
2C, and 2D.

[0048] FIG. 2A shows a hardware configuration of the
communication apparatus 100 according to one embod-
iment of the present invention. The communication ap-
paratus 100 includes a CPU 200, a RAM 202, a ROM
204, a position signal transmission control unit 206, a
position signal transmitter 208, a wireless communica-
tions control unit 210, a wireless communication appa-
ratus 212, and a bus 214.

[0049] The CPU 200 executes programs which per-
form operational control of the communication apparatus
100. The RAM 202 makes up a work area, etc., of the
CPU 200. In addition to the program executed by the
CPU 200, the ROM 204 stores position information of
the communication apparatus 100. The position signal
transmission control unit 206 executes a process for
transmitting a positioning signal which shows position
information of the communication apparatus 100 via the
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position signal transmitter 208. The position signal trans-
mitter 208 is an apparatus which includes an antenna for
sending a positioning signal such as an IMES, for exam-
ple. The wireless communications controller 210 exe-
cutes a wireless communications process via the wire-
less communication apparatus 212. The wireless com-
munication apparatus 212 is an apparatus including an
antenna which can transmit and receive a radio wave
which is adapted to IEEE 802.15.4 standards, for exam-
ple. The bus 214 is electrically connected to the appara-
tus.

[0050] With the above-described configuration, the
communication apparatus 100 according to one embod-
iment of the present invention may transmit the position
information to the wireless terminal 120, receive the iden-
tification information and the position information from
the wireless terminal 120, and transmit these information
sets to the management server 160 via the management
apparatus 140.

[0051] Asdescribed above, when the position informa-
tion is transmitted by wireless communications, the po-
sition signal transmission controller 206 and the position
signal transmitter 208 become unnecessary.

[0052] FIG. 2B shows a hardware configuration of the
wireless terminal 120 according to one embodiment of
the presentinvention. The communications terminal 120
includes a CPU 220, a RAM 222, a ROM 224, a position
signal reception controller 226, a position signal receiver
228, a wireless communications control unit 230, a wire-
less communication apparatus 232, an acceleration de-
tection control unit 234, an acceleration detector 236,
and a bus 238.

[0053] The CPU 220 executes programs which per-
form operational control of the wireless terminal 120. The
RAM 222 makes up a work area, etc., of the CPU 220.
In addition to programs executed by the CPU 220, the
ROM 224 stores the identification information of the wire-
less terminal 120 and the position information received
from the communication apparatus 100. The position sig-
nal reception control unit 226 executes a process for re-
ceiving a positioning signal which shows position infor-
mation via the position signal receiver 228. The position
signal receiver 228 is an apparatus including an antenna
which receives a positioning signal such as IMES, for
example. The wireless communications control unit 230
executes a wireless communications process via the
wireless communication apparatus 232. The wireless
communication apparatus 232 is an apparatus including
an antenna which can transmit and receive a radio wave
which is adapted to IEEE 802.15.4 standards, for exam-
ple. The acceleration detection control unit 234 detects
a change in acceleration via the acceleration detector
236. The acceleration detector 236 is a motion sensor
which uses an inertial force or magnetism or an acceler-
ation sensor, for example. The bus 238 electrically con-
nects the above-described apparatuses.

[0054] With the above-described configuration, the
wireless terminal 120 according to one embodiment of
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the present invention may receive the position informa-
tion from the communication apparatus 100 and trans-
mit, to the communication apparatus 100, own identifi-
cation information and the position information. In partic-
ular, a transmission or reception operation may be per-
formed at a timing at which the wireless terminal 120 is
moved to efficiently transmit the identification information
and the position information.

[0055] When the wireless terminal 120 is an informa-
tion terminal such as a smart phone or a PC, there may
be provided an input apparatus such as a touch panel,
a dial key, a keyboard, a mouse, for example, that ac-
cepts an input from a user and an input controller which
corresponds thereto. Moreover, there may be provided
a display apparatus such as a screen and a correspond-
ing display controller.

[0056] Moreover, when the wireless terminal 120 in-
cludes a GPS antenna and a corresponding control unit,
it may receive a positioning signal using IMES using the
antenna and cause it to correspond to the position infor-
mation management system 1 by only software improve-
ment.

[0057] Moreover, the acceleration detection controller
234 and the acceleration detector 236 are arbitrary con-
stituting elements. Without the acceleration detection
controller 234 and the acceleration detector 236, an op-
eration of transmission or reception of the wireless ter-
minal 120 is performed at a predetermined interval or
time.

[0058] Moreover, as described above, when the posi-
tion information is received by wireless communications,
the position signal reception control unit 206 and the po-
sition signal receiver 208 become unnecessary.

[0059] FIG. 2C shows a hardware configuration of the
management apparatus 140 according to one embodi-
ment of the present invention. The management appa-
ratus 140 includes a CPU 240, a RAM 242, a ROM 244,
a wireless communications control unit 246, a wireless
communication apparatus 248, a wired communications
control unit 250, a wired communication apparatus 252,
and a bus 254.

[0060] The CPU 240 executes programs which per-
form operational control of the management apparatus
140. The RAM 242 makes up a work area, etc., of the
CPU 240. The ROM 244 stores the programs to be ex-
ecuted by the CPU 240 and data to be used by the pro-
grams. The wireless communications control unit 246 ex-
ecutes the wireless communications process via the
wireless communication apparatus 248. The wireless
communication apparatus 248 is an apparatus including
an antenna which can transmit and receive a radio wave
which is adapted to IEEE 802.15.4 standards, for exam-
ple. The wired communications control unit 250 executes
a communications process in a wired manner via the
wired communication apparatus 252. The wired commu-
nication apparatus 252 is an apparatus which has a net-
work interface which is adapted to the IEEE 802.3 stand-
ards, for example. The bus 254 electrically connects the
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apparatuses.

[0061] With the above-described configuration, the
management apparatus 140 according to one embodi-
ment of the present invention may convert a signal from
the network 180 which includes the communication ap-
paratus 100 and the wireless terminal 120 into the net-
work 190 which includes the management server 160.
Moreover, when the network 180 which makes up the
PAN is ZigBee (registered trademark), it may include a
function of a coordinator which manages devices which
participate in the PAN.

[0062] FIG. 2D shows a hardware configuration of the
management server 160 according to one embodiment
of the present invention. The management server 160
includes a CPU 260, a RAM 262, a ROM 264, an HDD
266, a communications control unit 268, a communica-
tion apparatus 270, a display control unit 272, a display
apparatus 274, an input control unit 276, an input appa-
ratus 278, and a bus 280.

[0063] The CPU 260 executes programs which per-
form an operational control of the management server
160. The RAM 262 includes a work area, etc., of the CPU
260. The ROM 264 stores programs to be executed by
the CPU 260 and data to be used by the programs. The
HDD 266 stores information for managing a position of
the wireless terminal 120 which is used in the position
information management system 1. The communications
control unit 268 executes a communications process via
the communication apparatus 270. The communication
apparatus 270 is an apparatus which includes a network
interface which is adapted to IEEE 802.3 standards, for
example. The display control unit 272 controls what is to
be displayed on the display apparatus 274 according to
processing of programs related to position management
that are executed on the management server 160. The
display apparatus 274 includes a display such as a liquid
crystal display or a CRT display, for example. The input
control unit 276 processes a signal from the input appa-
ratus 278 such as a keyboard, a mouse, etc., that accepts
an input from the user. The bus 280 electrically connects
these components.

[0064] With the above-described configuration, the
management server 160 according to one embodiment
of the present invention may manage a position of the
wireless terminal 120 and search for whereabouts of the
wireless terminal 120.

[0065] The HDD 266 may be any storage apparatus
including a tape drive, or it may be a storage area which
can be accessed via a network.

[0066] Moreover, the management server 160 may in-
clude a wireless communications control unit and a wire-
less communication apparatus normally included in the
management apparatus 140, and a process thereof may
be performed in lieu of the management apparatus 140.
This makes it unnecessary to separately provide the
management apparatus 140.
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(3. Function)

[0067] FIG. 3A shows afunctional block diagram of the
communication apparatus 100 according to one embod-
iment of the present invention. The communication ap-
paratus 100 according to one embodiment of the present
invention includes a storage unit 300, a communications
unit 304, and a control unit 312.

[0068] The storage unit300 stores position information
302 of the communication apparatus 100. An example
of atable for storing the position information 302 is shown
in FIG. 4. FIG. 4 includes items of the floor number, lat-
itude, longitude, and building number. The floor number
shows a floor number of a building on which the commu-
nication apparatus 100 is installed. The latitude and the
longitude show a latitude and a longitude of a position at
which the communication apparatus 100 is located. The
building number shows a building number of a building
in which the communication apparatus 100 is installed.
In an example in FIG. 4, the communication apparatus
100 is located on the 16th floor of a C unit of a certain
building and is located at a position which is 35.459555
in latitude and 139.387110 in longitude.

[0069] The communications unit 304 includes a posi-
tion information transmitting unit 306, a terminal informa-
tion receiving unit 308, and a terminal information trans-
mitting unit 310.

[0070] The position information transmitting unit 306
wirelessly transmits in a continuous or intermittent man-
ner, to the wireless terminal 120 in a predetermined
range, the position information 302 including information
such as latitude and longitude information, the floor
number in a building, the building number. The position
information 302 is transmitted using a format specified
in IMES, for example.

[0071] The terminal information receiving unit 308 re-
ceives identification information and position information
transmitted from the wireless terminal 120.

[0072] The terminal information transmission unit 310
transmits, to the management server 160 via the man-
agement apparatus 140, the identification information
and the position information transmitted from the wireless
terminal 120. When the network 180 is provided using
ZigBee (registered trademark) standards, the transmis-
sion is performed using routing information held by the
communication apparatus 100.

[0073] The control unit 312 controls an operation of the
communication apparatus 100. When the communica-
tion apparatus 100 configures a PAN using ZigBee (reg-
istered trademark) with the management apparatus 140
and the wireless terminal 120, the control is performed
such that the communication apparatus 100 provides a
router function.

[0074] With the above-described configuration, the
communication apparatus 100 according to one embod-
iment of the present invention may hold position informa-
tion 302, transmit the position information 302 to the wire-
less terminal 120, and receive the position information
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and the identification information of the wireless terminal
120 to transmit the identification information to the man-
agement server via the management apparatus 140.
[0075] The position information 302 may include addi-
tional information such as information showing a section
within a room and a name of a building in which a com-
munication apparatus 100 is installed. This makes it pos-
sible to perform more precise position management.
[0076] FIG. 3B shows afunctional block diagram of the
wireless terminal 120 according to one embodiment of
the present invention. The wireless terminal 120 accord-
ing to one embodiment of the present invention includes
a storage unit 320, a communications unit 326, an accel-
eration detection unit 332, and a control unit 334.
[0077] The storage unit 320 includes identification in-
formation 322 and position information 324. The identi-
fication information 322 includes information which can
specify the wireless terminal 120 on the position infor-
mation management system 1, such as a network ad-
dress of the wireless terminal 120. For example, when
the network 180 is based on IEEE 802.15.4 and ZigBee
(registered trademark) standards, the IEEE 802.15.4
short address or the IEEE extended (MAC) address may
be used. The position information 324 is position infor-
mation 302, which is transmitted from the communication
apparatus 100. An example of a table for storing therein
the position information 324 is shown in FIG. 5. The con-
figuration is the same as that in FIG. 4.

[0078] The communications unit 326 includes the po-
sition information receiving unit 328 and the identification
information transmitting unit 330.

[0079] The position information receiving unit 328 re-
ceives the position information 302 transmitted from the
communication apparatus 100. The position information
302receivedis heldin the storage unit 320 of the wireless
terminal 120.

[0080] The identification information transmitting unit
330 transmits, to the communication apparatus 100, the
position information 324 with the identification informa-
tion 322 of the wireless terminal 120. The position infor-
mation 322 is transmitted to the wireless terminal 120 by
aformat as in FIG. 6, for example. In a format in FIG. 5,
respective fields of the floor number, the latitude, the lon-
gitude, and the building number that are expressed with
9, 21, 21, and 8 bits, respectively, are formed such that
they are linked to an applicable field of a message re-
ceived according to the IMES standards. An expression
format of each field conforms to the IMES standards. In
practice, in addition to this format, checksum information
and headers which are specified in accordance with com-
munications schemes are added for transmission. As the
communications schemes, |IEEE 802.15.4 and

[0081] ZigBee (registered copyright) standards are
used, for example.

[0082] The acceleration detection unit 332 detects a
change in acceleration of the wireless terminal 120. The
change in acceleration is detected when the wireless ter-
minal 120 starts a movement, when the movement is
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stopped, or when a slope is detected. The detected
change in the acceleration is used for determining a tim-
ing of an operation of transmitting or receiving of the wire-
less terminal 120. The acceleration detection unit 332 is
an arbitrary constituting element.

[0083] The control unit 334 controls a timing of receiv-
ing position information by the position information re-
ceiving unit 228 and a timing of transmitting the position
information 324 and the identification information 322 by
the identification information transmitting unit 330. The
timings of transmitting and receiving are determined
based on detection of a change in acceleration by the
acceleration detecting unit 332. Alternatively, it may be
determined based on an interval or a time set in advance
to the wireless terminal 120. Moreover, the timings of
transmitting and receiving may be determined independ-
ent of each other. Furthermore, when the wireless termi-
nal 120 configures the PAN by ZigBee (registered trade-
mark) with the communication apparatus 100 and the
management apparatus 140, control is performed such
that the wireless terminal 120 provides an endpoint func-
tion.

[0084] With the above-described configuration, the
wireless terminal 120 according to one embodiment of
the present invention efficiently receives position infor-
mation from a communication apparatus and efficiently
transmit it with the other information to the identification
information communication apparatus.

[0085] When the wireless terminal 120 is an informa-
tion terminal such as a smart phone or a PC, an input
unit which accepts an input from a user or a display unit
which presents information to the user may be provided.
This makes it possible to present identification informa-
tion or position information to the user and to input or
modify identification information or position information
from the user.

[0086] FIG. 3C is a functional block diagram of the
management apparatus 140 according to one embodi-
ment of the present invention. The management appa-
ratus 140 in one embodiment of the present invention
includes a communications unit 340, a conversion unit
346, and a control unit 348.

[0087] The communications unit 340 includes areceiv-
ing unit 342 and a transmitting unit 344. The receiving
unit 342 receives data transmitted from the wireless ter-
minal or the communication apparatus which belongs to
the network 180. The transmitting unit 344 transmits the
data converted in the management apparatus 140 to the
management server 160 which belongs to the network
190. The network 180 is a PAN based on IEEE 802.15.4
and ZigBee (registered trademark) standards, for exam-
ple. Moreover, the network 190 is a LAN based on IEEE
802.3 standards, for example.

[0088] The conversion unit 346 converts data received
from the network 180 by the receiving unit 342 to a format
which is adapted to the network 190. The converted data
are transmitted to the management server 160 via the
network 190 by the transmitting unit 344. Here, when the
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identification information of the wireless terminal 120 that
is included in the data is expressed in the IEEE 802.15.4
short address, it is converted to an IEEE extended ad-
dress based on information at the time of configuring the
PAN.

[0089] The control unit 348 controls an operation of the
management apparatus 140. When the management ap-
paratus 140 configures a PAN by ZigBee (registered
trademark) standards with the communication apparatus
100 and the wireless terminal 120, control is performed
such that the management apparatus 140 provides a co-
ordinator function.

[0090] With the above-described configuration, the
management apparatus 140 according to one embodi-
ment of the present invention may bridge communica-
tions between the network 180 to which the communica-
tion apparatus 100 and the wireless terminal 120 belong
and a network 190 to which the management server be-
longs.

[0091] FIG. 3D shows a functional block diagram of
the management server 160 according to one embodi-
ment of the present invention. The management server
160 according to one embodiment of the present inven-
tion includes a communications unit 360, a storage unit
366, an input unit 370, a display unit 372, and a control
unit 374.

[0092] The communications unit360includes areceiv-
ing unit 362 and a transmitting unit 364. The receiving
unit 362 receives identification information and position
information transmitted from the wireless terminal
through the management apparatus 140. The received
identification information and position information are
stored in the storage unit 366. When requested to provide
the position information to an external server, etc., the
transmitting unit 364 transmits the position information
to the external server, etc.

[0093] The storage unit 366 includes position manage-
ment information 368. The position management infor-
mation 368 is information in which management informa-
tion such as received time, etc., is added to the identifi-
cation information and the position information that are
received from the wireless terminal 120. An example of
a table storing therein the information is shown in FIG.
7. FIG. 7 includes items of identification information,
equipment name, owning department, latitude, longi-
tude, floor number, building, and received date/time.
Identification information is information such as an IEEE
extended address, for example, of the wireless terminal
120 which transmitted the identification information. The
latitude, longitude, floor number, and the building corre-
spond to the position information received with the iden-
tification information. The received date/time are date
and time at which the management server 160 received
the information. The equipment name is a name of an
equipment unit of the wireless terminal 120 or a name of
a unit to be managed that is assigned to the wireless
terminal 120 which transmitted the information. The own-
ing department is a name of a department which owns
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the wireless terminal 120 which transmitted the informa-
tion. The information of the equipmentname and the own-
ing department are associated with the identification in-
formation by the management server 160 in advance.
[0094] In order for a user to search for the position in-
formation, the input unit 370 accepts an input from the
user.

[0095] The display unit 372 displays, on a screen, a
GUI related to a search screen for the user to search for
the positioninformation. An example of the search screen
is shown in FIG. 9A. In "a whereabouts search system"
shown in FIG. 9A, an owning department and an equip-
ment name that are related to the wireless terminal are
displayed inaliston a screen based oninformation stored
in the storage unit 366. When the user selects via the
input unit 370 a check box for an equipment unit to be
searched for, a check mark is assigned. When "a search
execution" button is selected after placing check marks
for all equipment units to be searched for, a search is
executed, switching to a screen for displaying results. In
an example in FIG. 9A, an example in which a user ex-
ecutes a search is shown for an equipment unit of "UCS
P3000", which is owned by "Sales No. 1 Department".
FIG. 9B is an example of a screen of the search results.
When "a search execution" button is selected, based on
data stored in the storage unit 366, the display unit 372
displays a floor plan of "A building 4th floor" on which
"UCS P3000" is located, a name of an equipment unit
thereof, and received date/time.

[0096] The control unit 374 controls an operation of the
management server 160.

[0097] With the above-described configuration, the
management server 160 according to one embodiment
of the present invention may manage a position of the
wireless terminal and search for whereabouts thereof. In
particular, information itself which shows the position it-
self of the wireless terminal may be received directly to
manage it, making it possible to reduce a computational
complexity associated with the search for the position.
[0098] The management server 160 may include the
same functions as those of the receiving unit 342, the
control unit 348, and the conversion unit 346 included by
the management apparatus 140 and may include the
same functions as the management apparatus 140. This
makes it unnecessary to individually provide the man-
agement apparatus 140.

[0099] Moreover, the position management informa-
tion 368 which is stored by the management server 160
may store information including an electric field strength
or a time taken for arrival of information, identifier of man-
agement apparatus or communication apparatus passed
through, and date/time at which the wireless terminal
transmitted the information, together with or in lieu of in-
formation shown in FIG. 7. In this way, position informa-
tion may be managed under more precise conditions.
[0100] Moreover, the management server 160 may
record previous position information of the wireless ter-
minal. In this way, a movement of the wireless terminal
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may be tracked.
(4. Operational sequence)

[0101] FIG. 8 is a diagram showing an operational se-
quence of the position information management system
1 according to one embodiment of the present invention
in a configuration in FIGS. 1A and 1B. In FIG. 8 is shown
an example which includes the communication appara-
tus 100 which, upon sensing a change in acceleration,
receives the position information and transmits the iden-
tification information; the wireless terminal 120 which
transmits the position information to an area to which the
communication apparatus 100 belongs; the manage-
ment apparatus 140 which bridges a PAN (IEEE 802.15.4
and ZigBee (registered copyright)) and a LAN (IEEE
802.3); and the management server 160. The PAN be-
tween the communication apparatus 100, the wireless
terminal 120, and the management apparatus 140 is to
be already established.

[0102] Instep S800,the communicationapparatus 100
consecutively or intermittently transmits the position in-
formation using IMES, etc.

[0103] In step S802, the wireless terminal 120 senses
a change in acceleration.

[0104] Instep S804, the wirelessterminal 120 receives
the position information transmitted from the communi-
cation apparatus 100.

[0105] In step S806, the wireless terminal 120 stores
the position information received.

[0106] In step S808, the wireless terminal 120 trans-
mits the identification information and the position infor-
mation to the communication apparatus 100.

[0107] InstepS810,the communicationapparatus 100
transmits the identification information and the position
information received from the wireless terminal 120 to
the management apparatus 140 via a minimum route.
[0108] In step S812, the management apparatus 140
converts data transmitted from the network 180 that in-
clude the identification information and the position infor-
mation received from the communication apparatus 100
to a format adapted to the network 190.

[0109] In step S814, the management apparatus 140
transmits, to the management server 160, the identifica-
tion information and the position information that are con-
verted to a format adapted to the network 190.

[0110] Instep S816, the management server 160 reg-
isters the identification information and the position infor-
mation received from the management apparatus 140,
together with information on the wireless terminal that
corresponds to the identification information.

[0111] With the above-described procedure, in the po-
sition information management system 1 according to
one embodiment of the present invention, a wireless ter-
minal may efficiently transmit the identification informa-
tion and the location information to a nearby communi-
cation apparatus to suppress power consumption of the
wireless terminal.
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[0112] As described above, the management server
160 may execute a function of the management appara-
tus 140 in an integrated manner. In this case, it becomes
unnecessary to separately install the management ap-
paratus 140.

[0113] Moreover, when the wireless terminal is not pro-
vided with the acceleration detecting unit 332, step S802
is not executed and reception of the position information
in step S804 may be performed at a predetermined time
or a predetermined interval. The subsequent process is
the same as in steps S806-S816.

(Variation 1)

[0114] Next, on the basis of the above-described em-
bodiment, variations will be described. Below, the com-
munication apparatus 100 will be referred to. However,
the same applies to the above-described communication
apparatuses 102, 104, and 106, which are the commu-
nication apparatuses.

[0115] Inthe above-described embodiment, as shown
in FIG. 3A, the communication apparatus 100 stores, in
the storage unit 300 (the ROM 204), position information
of the communication apparatus 100, for example. More-
over, the position information 302 includes items of floor
number, latitude, longitude, building number, for example
(see FIG. 4, for example).

[0116] Then, this position information 302 is to be
eventually used for specifying a position at which the
wireless terminal 120 resides on the management server
160 via wireless transmission, etc., to the wireless termi-
nal 120 within a predetermined range.

[0117] Therefore, in order to secure accuracy of a po-
sition at which the wireless terminal 120 resides, or, in
other words, accuracy of position information which the
communication apparatus 100 has, it is necessary that
accuracy of the position information 302 stored (held) in
the storage unit 300 of the communication apparatus 100
be secured in a relationship with a position at which the
communication apparatus 100 is actually installed. In
other words, relative to the position at which the commu-
nication apparatus 100 is actually installed, the commu-
nication apparatus 100 needs to output, at an installed
position at which the communication apparatus 100 is
installed, the position information 302 which is first set
by an administrator, etc., and stored (held) in the storage
unit 300.

[0118] Thus, for example, the communication appara-
tus 100, in a state in which it remains installed at the
installed position thereof, must not output a different po-
sition information, and, when the communication appa-
ratus 100 is installed at (moved to) a different installed
position, the communication apparatus 100 has to output
position information which indicates a new installed po-
sition after moving.

[0119] More specifically, while a case in which the com-
munication apparatus 100 which is installed on the ceil-
ing, etc., cannot be removed does not apply; however, if
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the communication apparatus 100 which was once in-
stalled can be removed relatively easily, or, for example,
if the administrator, etc., removes the communication ap-
paratus 100 once installed on the ceiling, etc., and installs
it at (moves it to) a different ceiling position, the admin-
istrator, etc., has to resume usage after setting again
(storing) the position information 302 which indicates a
new installed position after the moving. The reason is
that, if the communication apparatus 100 is merely in-
stalled at (moved to) a different ceiling position, the com-
munication apparatus 100 retains position informationin-
dicating a previously installed position before the moving
set (stored), causing the communication apparatus 100
to output information on a position different from the in-
stalled position.

[0120] On the other hand, in order to improve ease of
installation, ease of moving, reusability, etc., of the com-
munication apparatus 100, it is also necessary to in-
crease detachability of the communication apparatus
100.

[0121] Then, in the present variation, if the communi-
cation apparatus 100 which was once installed is re-
moved from the ceiling, etc., after position information
which indicates a position at which it was once installed
on the ceiling, etc., is set (held) in the storage unit 300
of the communication apparatus 100, it is arranged for
position information set in the storage unit 300 of the
communication apparatus 100 to be deleted in order to
improve accuracy of position information which the com-
munication apparatus 100 has.

[0122] Therefore, while a user has to start usage after
setting in (storing in) again the communication apparatus
100 position information indicating a new installed posi-
tion after moving again when the communication appa-
ratus 100 is moved and installed at (moved to) a different
ceiling position again, the communication apparatus 100
outputting position information different from the installed
position can be prevented to further improve accuracy of
position information which the communication apparatus
100 has. Below, details are described.

(Exemplary hardware configuration of communication
apparatus 100-2)

[0123] FIG. 10 shows a hardware configuration of a
communication apparatus 100-2 according to the
presentvariation. Relative to FIG. 2A, the communication
apparatus 100-2 includes a switch control unit 216 and
a switch 218 in addition to the CPU 200, the RAM 202,
the ROM 204, the position signal transmission control
unit 206, the position signal transmitting unit 208, the
wireless communications control unit 210, the wireless
communications unit 212, and the bus 214. Below, the
different points are described.

[0124] The switch 218 is a switch for detecting whether
the communication apparatus 100-2 is installed in a fixed
manner on a fixed article such as the ceiling, etc., for
example, or, in other words, for detecting an installed
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state of the communication apparatus 100-2. For exam-
ple, as described below, the switch 218 is a projecting
shaped switch installed in the communication apparatus
100-2. While this switch 218 is in a projecting state before
it is installed, when the communication apparatus 100-2
is provided (installed) on the ceiling, etc., the projecting
switch is pressed against a side face of the ceiling, etc.,
causing it to be in a pressed down state.

[0125] The switch control unit 216 detects the state of
the switch 218 to detect whether the communication ap-
paratus 100-2 is installed in a fixed manner on the fixed
article such as the ceiling, for example, / or, in other
words, for detecting the installed state of the communi-
cation apparatus 100-2. As described above, when the
switch 218 is in the pressed down state, for example, it
is detected that the communication apparatus 100-2 is
installed in a fixed manner on a fixed article such as the
ceiling, for example. Moreover, when the switch 218 is
in a non-pressed down state (a projecting state), it is de-
tected that the communication apparatus 100-2 is not
installed in a fixed manner on the fixed article such as
the ceiling, for example.

[0126] The switch 218 can be configured to be embed-
ded into the communication apparatus 100, or it can be
configured to detect whether the communication appa-
ratus 100-2 is installed in a fixed manner on a fixed object
such as the ceiling, etc., for example, by using an external
switch 218-2.

(Specific example 1)

[0127] FIG. 11 shows one example of the communica-
tion apparatus 100-2 according to the present variation.
As shown, the communication apparatus 100-2 is pro-
vided with a switch 218 having a projecting shape. While
this switch 218 is in a projecting state (a) before the
communication apparatus 100-2 is installed, when the
communication apparatus 100-2 is provided (installed)
on the side face, the projecting switch is pressed against
aside face of the ceiling, etc., causing it to be in a pressed
down state (b).

[0128] The communication apparatus 100-2 can be
embedded into the ventilating fan (the electrical equip-
ment unit 2b), the access point for the wireless LAN (the
electrical equipment unit 2c), the speaker (the electrical
equipment unit 2d), the emergency light (the electrical
equipment unit 2e), the fire detector or the smoke detec-
tor (the electrical equipment unit 2f), the surveillance
camera (the electrical equipment unit 2g), and the air
conditioner (the electrical equipment unit 2h).

[0129] In this case, these electrical equipment units
are provided with the switch 218 which has the projecting
shape. While this switch 218 is in a projecting state (a)
before the electrical equipment units are provided (in-
stalled), when the electrical equipment unit is provided
(installed), the projecting switch is pressed against a side
face of the ceiling, awall, etc., causing ittobe in apressed
down state (b).
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(Specific example 2)

[0130] FIG. 12 shows one example of the communica-
tion apparatus 100-2 according to the present variation.
As shown, an embedded-type communication apparatus
100-2 is, for example, embedded in an LED fluorescent
tube lighting fixture (the electrical equipment unit 2a), and
the LED fluorescent tube is provided with the switch 218
having the projecting shape. While this switch 218 is in
a projecting state (a) before the LED fluorescent tube is
provided (installed), when the LED fluorescent tube is
provided in an installation port (is installed), the projecting
switch is pressed against a side face of the ceiling, etc.,
causing it to be in a pressed down state (b).

[0131] As in the exemplary figure, when the commu-
nication apparatus 100-2 is embedded into the LED flu-
orescent tube, a degree of convenience thereof is high
in that installing the LED fluorescent tube in an office.
etc., mayresultininstalling the communication apparatus
100-2 at the same time, so that convenience thereof is
high. Moreover, reusability is also high. On the other
hand, detachability of the communication apparatus
100-2 is high, so that even a typical user can easily re-
move it and it can be reinstalled easily.

(Functions of communication apparatus 100-2)

[0132] FIG. 13 shows a functional block diagram of a
communication apparatus 100-2 according to the
present variation. Relative to FIG. 3A, itincludes a switch
state detecting unit 314 in addition to the communications
unit 304. Moreover, it includes a control unit 312-2 and
astorage unit 300-2 having some functions different from
the control unit 312 and the storage unit 300.

[0133] The switch state detecting unit 314, which is
specifically realized by the above-described switch 218
and the switch control unit 216, detects whether the com-
munication apparatus 100-2 is installed in a fixed manner
on a fixed article such as the ceiling, for example, or, in
other words, an installed state of the communication ap-
paratus 100-2. In other words, the switch state detecting
unit 314 detects an installed state (for example, ON)
when the communication apparatus 100-2 is provided
(installed) on the ceiling, etc., while it detects a non-in-
stalled state (for example, OFF) when the communication
apparatus 100-2 is removed from the ceiling, etc. The
switch state detecting unit 314 reports the detected in-
stalled state to the control unit 312-2.

[0134] When a non-installed state (for example, OFF)
is detected after an installed state (for example, OFF) is
once detected by the switch state detecting unit 314, the
controlunit 312-2 instructs the storage unit 300-2 to erase
the position information 302 being stored.

[0135] The storage unit 300-2 stores the position infor-
mation 302 of the communication apparatus 100-2.
Moreover, when a non-installed state (for example, OFF)
is detected after an installed state (for example, ON) is
once detected by the switch state detecting unit 314, the
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storage unit 300-2 erases the position information 302
which was stored in accordance with a position informa-
tion erasing instruction from the control unit 312-2. In
other words, when the communication apparatus 100-2
is provided (installed) on the ceiling, etc., after which the
communication apparatus 100-2 is removed from the
ceiling, etc., the storage unit 300-2 conducts an operation
of erasing the position information 302 which was stored,
for example.

[0136] Afterthe erasing, the position information trans-
mitting unit 306 may not obtain the position information
302 from the storage unit 300-2 and may not wirelessly
transmit the position information 302 to the wireless ter-
minal 120.

(Operation of communication apparatus 100-2)

[0137] FIG. 14 is a flowchart showing an operation of
the communication apparatus 100-2 according to the
present variation. An operation entity of the flowchart is
the control unit 312-2 of the wireless terminal 100-2.
[0138] Instep S1300, the control unit 312-2 determines
whether the installed state "ON" is detected.

[0139] For example, if the communication apparatus
100-2 is provided (installed) on the ceiling, etc., a pro-
jecting switch is pressed against a side face of the ceiling,
etc., causing it to be in a pressed down state. Then, the
installed state (for example, ON) is detected by the switch
state detecting unit 314, which detecting is reported from
the switch state detecting unit 314 to the control unit
312-2. When the installed state "ON" is detected, the
control unit 312-2 proceeds to the next step.

[0140] In step S1301, the control unit 312-2 sets the
installed state "ON" (for example, set a flag 1 which in-
dicates the installed "ON") in a non-volatile memory such
as the ROM 204, for example.

[0141] Here, the position information 302 is stored in
the storage unit 300-2 of the communication apparatus
100-2 (FIG. 4, for example). Then, this position informa-
tion 302 is to be eventually used for specifying a position
at which the wireless terminal 120 resides on the man-
agement server 160 via wireless transmission, etc., to
the wireless terminal 120 within a predetermined range
(for example, S800 in FIG. 8).

[0142] Instep S1302, the control unit 312-2 determines
whether the installed state "OFF" is detected.

[0143] For example, when the communication appa-
ratus 100-2 is removed from the ceiling, etc., the non-
installed state (for example, OFF) is detected. When the
installed state "OFF" is detected, the control unit 312-2
proceeds to the next step.

[0144] In step S1303, the control unit 312-2 refers to
the above-described memory and determines whether
the installed state "ON" is set (for example, determines
whether a flag 1 which indicates the installed state "ON"
is set). Here, if the installed state "ON" is set, the control
unit 312-2 may determine that the communication ap-
paratus 100-2 was provided on the ceiling, etc., once and
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then was removed from the ceiling, etc.

[0145] In step S1304, the control unit 312-2 instructs
the storage unit 300-2 to erase the position information
302 presently stored. In this way, in accordance with the
position information erasing instruction from the control
unit 312-2, the storage unit 300-2 erases the position
information 302 which was stored. In other words, when
the communication apparatus 100-2 is provided (in-
stalled) on the ceiling, etc., after which the communica-
tion apparatus 100-2 is removed from the ceiling, etc.,
the storage unit 300-2 conducts an operation of erasing
the position information 302 which has been stored.
[0146] Here, an example of a table for storing therein
the position information 302 is shown in FIG. 15. Com-
pared to FIG. 4, it is seen that the position information
302 is deleted. After the erasing, the position information
transmitting unit 306 may not obtain the position infor-
mation 302 from the storage unit 300-2 and may not wire-
lessly transmit the position information 302 to the wire-
less terminal 120 (not serving a role as the communica-
tion apparatus 100-2).

[0147] In step S1305, the control unit 312-2 sets the
installed state "OFF" (for example, set a flag 0 which
indicates the installed state "OFF") in the above-de-
scribed memory.

[0148] As described above, when the communication
apparatus 100-2 is provided (installed) on the ceiling,
etc., once, after which the communication apparatus
100-2 is removed from the ceiling, etc., the communica-
tion apparatus 100-2 conducts an operation of erasing
the position information 302 which has been stored. In
this way, while, when the communication apparatus
100-2 is installed at (moved to) a different position after
being installed once, the user has to start usage after
setting in (storing in) the communication apparatus 100-2
again position information which indicates a new installed
position after moving so that, it is made possible to pre-
vent the communication apparatus 100-2 from outputting
information on a position which is different from an in-
stalled position.

[0149] Here, while it is easy even for a typical user to
remove and re-install when detachability of the commu-
nication apparatus 100-2 installed is high in particular,
according to the communication apparatus 100-2 of the
presentvariation, the position information 302 of the com-
munication apparatus 100-2 is erased, making it possible
to prevent the communication apparatus 100-2 from out-
putting information on a position which is different from
an installed position (for example, information on a posi-
tion of a previous installation) even when the communi-
cation apparatus 100-2 is installed or reused at a different
location.

[0150] Now, a case is referred to in which an embed-
ded-type communication apparatus 100-2 is embedded
in an LED fluorescent tube lighting fixture (FIG. 12), for
example, where the communication apparatus 100-2 it-
self does not have a power supply providing capability.
[0151] In this case, a removal of the LED fluorescent
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tube from the lighting fixture means cutting off a power
supply provision into the communication apparatus
100-2. Then, in the communication apparatus 100-2, the
control unit 312-2 of the communication apparatus 100-2
instructs erasing of the stored position information 302
by the storage unit 300-2 instantaneously at a timing at
which the switch 218 being just about turned off was de-
tected using a state of the switch 218 (FIG. 12).

[0152] On the other hand, there is also a method in
which a volatile memory such as the RAM 202 (FIG. 2A),
etc., is adopted for the storage unit 300-2. In this case,
when the LED fluorescent tube is removed from the flu-
orescent lighting fixture, power supply from the fluores-
cent lighting fixture is cut off, so that the position infor-
mation 302 stored in the RAM 202 is erased.

(Supplement 1)

[0153] Here, in the present variation, it may be ar-
ranged (for a detecting unit) to detect a non-installed state
(OFF, for example) of the communication apparatus
100-2 also on the management server 160 side when
the communication apparatus 100-2 is removed from the
ceiling, etc. In this way, the display unit 372 of the man-
agement server 160 may perform displaying which re-
ports removal of the communication apparatus 100-2 for
the administrator to speedily recognize the removal of
the communication apparatus 100-2 from the ceiling, etc.
[0154] In this case, first, in step S1301 in FIG. 14, if
the installed state "ON" is set, the control unit 312-2 of
the communication apparatus 100-2 also transmits, to
the management server 160 via the communication unit
304, an ON flag indicating the installed state "ON" and
identification information (for example, a MAC address,
a specific product ID, etc., included since the time of fac-
tory shipment) of the communication apparatus 100-2.
[0155] The management server 160 receives identifi-
cationinformation of the communication apparatus 100-2
and an ON flag indicating the installed state "ON" from
the communication apparatus 100-2 to recognize that
the communication apparatus 100-2 is in the installed
state "ON".

[0156] After recognizing the installed state "ON", the
management server 160 transmits packets periodically
for performing checking presence to the communication
apparatus 100-2 for which the installed state "ON" is rec-
ognized. (The communication apparatus 100-2 may in-
dependently transmit packets for checking the presence
to the management server 160).

[0157] Then, the management server 160 determines
that the communication apparatus 100-2 for which there
was aresponse is in the installed state "ON". On the other
hand, the management server 160 detects that the com-
munication apparatus 100-2 for which there was no re-
sponse moved to the installed state "OFF" and reports
the detecting to the administrator, etc., via the display
unit 372.
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(Supplement 2)

[0158] FIG. 16 is a diagram for describing a position
information setting operation of the management server
160 according to the present variation. For example, the
management server 160 can set position information in
the communication apparatus 100-2 as follows:

[0159] In S1601, the wireless terminal 120 which can
transmit and receive IMES and ZigBee receives identifi-
cation information (an MAC address, a specific product
ID included since the time of factory shipment) and po-
sition information of the communication apparatus 100-2
from the communication apparatus 100-2 has at a timing
at which the communication apparatus 100-2 set the in-
stalled state "ON", for example (step S1301 in FIG. 14).
In the communication apparatus 100-2, correct position
information is not yet set (not yet stored) at this time, but,
when an installer of the communication apparatus 100-2
sets position information indicating an approximate po-
sition manually, etc., from a management standpoint, rel-
evant dummy position information is received.

[0160] In S1602, the wireless terminal 120 transmits a
position information setting request of the communica-
tion apparatus 100-2 to the gateway 140. The position
information setting request is to include the identification
information and the position information of the commu-
nication apparatus 100-2.

[0161] In S1603, the gateway 140 transmits the posi-
tion information setting request to the management serv-
er 160.

[0162] In S1604, upon receiving the position informa-
tion setting request, the management server 160 trans-
mits correct position information to be set for the com-
munication apparatus 100-2. Moreover, the manage-
ment server 160 recognizes that the communication ap-
paratus 100-2 is in the installed state "ON".

[0163] In S1605, the gateway 140 receives position
information for the communication apparatus 100-2 from
the management server 160 and transmits the position
information to the communication apparatus 100-2 to be
a destination. Upon receiving the position information
from the management server 160 via the gateway 140,
the communication apparatus 100-2 stores it in the stor-
age unit 300-2.

[0164] The above-described method makes it possible
to easily set the position information again for the com-
munication apparatus 100-2 for which position informa-
tion is once erased after being removed. As a matter of
course, a person who can set the position information is
only a person with an operation privilege of the manage-
ment server 160.

[0165] The position information may be set as follows
in the communication apparatus 100-2 by the below-de-
scribed S1606 in lieu of the above-described operations
in S1601-S1605.

[0166] In S1606, using ZigBee, the wireless terminal
120 transmits, to the communication apparatus 100-2
using ZigBee, a request for setting position information
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including position information of the communication ap-
paratus 100-2. The communication apparatus 100-2 re-
ceives the request for setting the position information via
the wireless communication apparatus 212 and obtains
position information from the request for setting position
information by the wireless communications control unit
210. The communication apparatus 100-2 stores the ob-
tained position information in the storage unit 300-2.
[0167] When adopted to only IEEE 802.15.4 stand-
ards, the wireless communication apparatus 212 of the
communication apparatus 100-2 uses a separate wire-
less communication apparatus adopted to ZigBee to re-
ceive the request for setting position information and per-
forms IMES conversion from ZigBee of the request for
setting position information that is received by the CPU
200. Then, the communication apparatus 100-2 receives
the converted request for setting the position information
and obtains position information from the request for set-
ting position information by the wireless communication
apparatus 212. The communication apparatus 100-2
stores the obtained position information in the storage
unit 300-2.

[0168] In the above, the present embodiment makes
it possible to provide a position information management
system, etc., which efficiently manage position informa-
tion. The present invention is not limited to a specific em-
bodiment, so that variations and changes are possible
within a scope of a gist of the present invention that is
recited in the claims.

[0169] The present application is based on and claims
the benefit of priority of Japanese Priority Application No.
2012-123116 filed on May 30, 2012 and Japanese Pri-
ority Application No.2013-043648 filed on March 6,2013,
the entire contents of which are hereby incorporated by
reference.

Claims

1. A communication apparatus which transmits infor-
mation on a position at which the communication ap-
paratus is positioned, comprising:

adetecting unitwhich detects one of afirst signal
which is detected when the communication ap-
paratus is fixed to an installed location and a
second signal which is detected when the com-
munication apparatus is brought to a state in
which it is not fixed to the installed location;

a storage unit which stores therein the position
information; and

a control unit which erases the position informa-
tion stored in the storage unit when the second
signal is detected after the first signal is detected
by the detecting unit.

2. The communication apparatus as claimed in claim
1, wherein the communication apparatus includes a
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projection which can be contained in a body of the
communication apparatus; and wherein the detect-
ing unit detects the first signal when the projection
is contained in the body of the communication ap-
paratus.

The communication apparatus as claimed in claim
2, wherein the communication apparatus is installed
on a wall face; and wherein the detecting unit detects
the first signal by the projection being pressed down
by the wall face and housed in the body of the com-
munication apparatus when the communication ap-
paratus is installed on the wall face.

The communication apparatus as claimed in claim
1, wherein the communication apparatus is embed-
ded into a fluorescent tube; wherein the fluorescent
tube has a projection which can be contained in the
body of the fluorescent tube; and wherein the detect-
ing unit detects the first signal when the projection
is contained in the body of the fluorescent tube.

The communication apparatus as claimed in claim
4, wherein the fluorescent tube is installed in a flu-
orescent tube installing apparatus; and wherein the
detecting unit detects the first signal by the projection
being pressed down by the fluorescent tube installing
apparatus and housed in the body of the fluorescent
tube when the fluorescent tube is installed in the flu-
orescent tube installing apparatus.

A position information management system which
includes a management server and a communica-
tion apparatus which transmits information on a po-
sition at which the communication apparatus is po-
sitioned, wherein the communication apparatus in-
cludes

a detecting unit which detects one of a first signal
which is detected when the communication appara-
tus is fixed to an installed location and a second sig-
nal which is detected when the communication ap-
paratus is brought to a state in which it is not fixed
to the installed location;

a storage unit which stores therein the position in-
formation; and

a control unit which erases the position information
stored in the storage unit when the second signal is
detected after the first signal is detected by the de-
tecting unit; and wherein the management server
includes

a detecting unit which detects that an installed state
ofthe communication apparatus has movedtoanon-
fixed state when the communication apparatus is
brought to the non-fixed state after the installed state
of the communication apparatus is in a fixed state.

A method of managing position information of a com-
munication apparatus which transmits information
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on a position at which the communication apparatus
is positioned, the method comprising the steps of:

detecting one of a first signal which is detected
when the communication apparatus is fixed to %
an installed location and a second signal which

is detected when the communication apparatus

is brought to a state in which it is not fixed to the
installed location; and

erasing the position information stored in a stor- 70
age unitwhen the second signalis detected after

the first signal is detected in the detecting step.
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